Ageing blunts the effects of nitric oxide on myocardial O2 consumption.
1. In the present study, we tested the hypothesis that the negative myocardial metabolic effects of nitric oxide (NO) were reduced in old hearts. 2. Studies were conducted in 17 young (approximately 6 months) and 18 old (> 36 months) New Zealand anaesthetized open-chest rabbits. Either vehicle or s-nitroso-N-acetylpenicillamine (SNAP; 10-4 mol/L; a NO donor) was applied to the epicardial surface of the left ventricle. Coronary blood flow (microspheres) and artero-venous (a-v) O2 difference (microspectrophotometry) were used to determine subepicardial (EPI) and subendocardial (ENDO) O2 consumption. Wall thickening was determined ultrasonically. Cyclic GMP and guanylyl cyclase activity were also determined. Myocardial a-v O2 difference, flow, O2 consumption and wall thickening were comparable in young and old hearts. 3. The EPI and ENDO O2 consumption of SNAP-treated young hearts decreased significantly (> 25%) compared with vehicle (saline). However, SNAP had no significant effects on the O2 consumption of old hearts. In addition, SNAP decreased the percentage wall thickening in young (from 18.0 +/- 1.7 to 13.4 +/- 1.6%), but not old (from 14.5 +/- 0.9 to 11.4 +/- 1.6%), hearts. Basal cGMP levels in old hearts were greater (approximately 70%) than those in young hearts (15.7 +/- 2.0 vs 9.0 +/- 0.8 pmol/g, EPI). s-Nitroso-N-acetylpenicillamine increased cGMP in EPI (13.7 +/- 1.8 pmol/g) and ENDO of young, but not old (18.7 +/- 2.3 pmol/g, EPI), hearts. Similar results were also obtained using another NO donor, namely sodium nitroprusside (SNP; 10-4 mol/L). Guanylyl cyclase activity was elevated in old rabbit hearts with 0.5 mmol/L SNP (131 +/- 12 vs 80 +/- 12 pmol/min per mg protein for old and young rabbits, respectively). 4. Thus, while older hearts had similar O2 consumption and wall thickening compared with young hearts, they responded less well to NO and had significantly elevated basal levels of myocardial cGMP.